Introduction
The preparation of a range of adducts of Lewis acids with OP(NCS)3 was reported earlier [1] [2] [3] [4] [5] [6] . The two molecules, antimony trichloride and phos phoryl isothiocyanate were shown to combine in the ratio 1 : 1 , but the nature of the bonding between the com ponents in the adduct remained unknown. The structure of the SbCl3-OP(NCS)3 complex is now reported and some indications as to the bonding involved are suggested.
Experimental

Preparation o f [SbCl3 -OP(NCS)3]4
O P(N CS)3 was prepared according to [7] and purified two times by distillation in vacuo (b.p.
106-107 °C, at 0.5 mm Hg). CC14 was purified according to the conventional method [8] and dis tilled in an atmosphere of dry argon. Antimony trichloride was prepared in accord with [9] . B e cause of the extremely hygroscopic nature of the starting materials and the adduct, the crystals of 
Analytical data for C12N 120 4CII2P4 SI2Sb4
Calcd C 8.0 N 9.4 S 21.4 P 6.9 Sb 27.1 CI 23.7%, Found C 7.9 N 9.5 S 21.2 P 6.7 Sb 26.8 CI 23.7%.
The complex is readily soluble in methanol, ethanol, acetone, acetonitrile, dimethylsulfoxide and benzene, and sparingly soluble in CC14 and hexane.
A cryoscopic m easurem ent in benzene estab lished that it is almost totally dissociated in this solvent.
Crystallography
Because of their extremely hygroscopic nature the crystals were sealed into thin walled Lindemann glass capillary tubes for X-ray crystal structure analysis.
Crystallographic measurements were made on an Enraf-Nonius CAD-4 diffractometer (graphite m onochrom ator) operating in the col2 6 scan mode, the ratio of the scanning rates being told = 1:2. The accurate unit cell param eters and the orientation matrix for data collection were obtained from a least squares refinem ent, using the setting angles of 24 reflections in the range 13 < 6 < 15°. Corrections for Lorentz and polarization effects were applied; ab sorption was not taken into account. The crystal lographic data are summarized in Table I . The struc ture was solved by direct methods (M ULTAN) and refined by full matrix least squares techniques with anisotropic displacement parameters. Conver gence was reached at the agreement factors listed in Table I .
All structural calculations were carried out with a PDP-11/23+ com puter using the SDP-PLUS pro gram package [10] .
The atomic fractional coordinates and the equiv alent isotropic therm al param eters are listed in Table II . Additional X-ray m aterial is available from the Cambridge Crystallographic D ata Centre*.
Results and Discussion
The molecular structure of the complex [SbCl3-OP(NCS)3]4 with the atomic labeling scheme of the asymmetric unit and a perspective view of the packing in the unit cell of the m olecular type crystal lattice are shown in Fig. 1 and 2 , while selected bond lengths and angles are contained in Table III. All atoms are found on crystallographic m irror planes while Sb, O and P atoms occupy positions on threefold axes, too. The cubic molecule belongs to the 43 m point group.
* CCDC, University Chemical Laboratory, Lensfield Road, Cambridge CB 2 1EW, UK. 
94.67 (6) 85.84(7) 179.25 (7) 93.65 (8) 86.35 (7) P -N 1.546 ( of the antimony atom [13, 14] . The orientation of the lone pair on antimony is considered to be in the direction through the center of the triangle formed by the oxygen atoms, thus accounting for the ex pansion of that triangle when compared to the chlo rine atoms. Thus all four lone pairs of the four Sb atoms are located in the tetranuclear closed "cage" structure of the [Sb40 4] core. The antimony atoms form a distorted tetrahedron with an Sb -Sb edge of 4.186(1) A, which is less than the calculated van der W aals' distance of 4.40 A and allows to postulate a weak specific interaction of these atoms (the close interatom ic distances in the rhombohedral crystal lattice of antimony are 2.908 and 3.355 Ä [12] ). In a formal sense in the complex every antimony atom has a total of seven pairs of electrons. The lone pair then has to occupy a capping position over a triangular face formed by the oxygen atoms in the severely distorted octahedral environment of the antimony atom, [SbCl30 3].
Every sulphur atom has a normal van der W aals' contact [11, 15] .
The most interesting feature of the structure is the length of the S b -O bond, 3.060 Ä (the calcu lated van der W aals' distance for the above m en tioned atoms is about 3.7 Ä [11] ). O ther quite long S b -O bond distances had been previously observed in cubic antimony oxide Sb20 3 (2.918 Ä) and in anti- mony oxoiodide Sb5O yI (2.988 A) [13] ; but had not been detected in a adducts {a rather long S b -O bond distance of 2.455 A is reported for SbCl3• 2 OP(C 6H 5)3 [16] }. The sum of the single bond covalent radii [11, 15] of oxygen and six co ordinate antim ony(III) atoms is ca. 2.16 Ä, but this distance should be lengthened a little to allow for ionic contributions in order to correspond to the de Bolster theory of bonding in phosphoryl com plexes [16] . F urther lengthening may arise from the interaction of the lone pair of every antimony atom with a neighbouring group of three oxygen atoms. It is reasonable to assume that the energy gained by the formation of the S b -O bond, supplemented by the extra lattice energy arising from OP(NCS)3 oc curring in the solid state, is sufficient to offset the prom otion energy required to involve d orbitals in the hybridization scheme of the antimony atom.
This hybridization together with weak S b -S b , S -S and S -Cl interactions and lower steric restric tions favours the "cage" formation over an alter native mononuclear structure of a complex with the same stoichiometry.
In accord with general theoretical predictions [16] the geometry of the coordinated molecule of O P(NCS)3 is normal.
